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CHAPTER 6
UPLAND HABI TATS
6- 1. General . Upland habitats enconpass a variety of terrestrial comrunities

ranging frombare soil to dense forest. In the broadest interpretation,

upl and habitat occurs on all but the nost disturbed di sposal sites. For
exanpl e, a gravelly and bare disposal site may provide nest sites for killdeer
or tern species; weedy growh may provide cover for raccoons or a food source
for seed-eating birds; and water collected in desiccation cracks may provide
breedi ng habitat for nobsquitoes. The essential fact is that man-made habitats

wi Il devel op regardl ess of their managenent; however, the application of sound
managenment techniques will greatly inprove the quality of those habitats
(item 72)

6- 2. Upl and Habitat Devel opnent Considerations. Upl and habitat devel opment
has potential at hundreds of disposal sites throughout the United States. Its
i mpl enentation is largely a matter of the application of well-established
agricultural and wildlife management techniques.

a. Advantages. Upland habitat devel opment as a di sposal alternative
has several distinct advantages:

(1) Adaptability.

(2) Inproved public acceptance

(3) Creation of biologically desirable habitats.
(4) Elimnation of problem areas.

(5) Low cost enhancenment or mtigation

(6) Compatibility with subsequent disposal

The principles and applications of this alternative are adaptable to virtually
any upl and di sposal situation. Regardless of the condition or location of a

di sposal area, considerable potential exists to convert it into a nore produc-
tive habitat. Small sites in densely popul ated areas may be keyed to snall
animal s adapted to urban life, such as seed-eating birds and squirrels.

Larger tracts may be managed for a variety of wildlife including waterfow,
gane manmal s, and rare or endangered species. The know edge that a site will
ultimately be developed into a useful area, be it a residential area, a park
or wildlife habitat, inproves public acceptance. Many idle and undevel oped

di sposal areas that are now sources of local irritation or neglect would
directly benefit from upland devel opnent, and such devel opment may well result
in nmore ready acceptance of future disposal projects. Upland habitat devel op-
ment will usually add little to the cost of disposal operations. Standard
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procedures may involve limng, fertilizing, seeding, and nowi ng. A typica

| evel of effort would be sinmlar to that applied for erosion control at nost
construction sites and considerably | ess than that encountered in | evee nmain-
tenance. Unless the target habitat is forest, this type of habitat wll
general |y be conpatible with subsequent disposal operations. In nost situa-
tions, a desirable vegetative cover can be produced in one grow ng season
Subsequent di sposal would sinply require recovery of the | ost habitat.

I ndeed, the mmintenance of a particular vegetation stage may require periodic
di sposal to retard or set back succession (item 73).

b. Disadvantages. The di sadvantages of upland habitat devel opnment are
potential public opposition to subsequent disposal and possible necessity of
| ong-t erm managenment. The devel opnent of a biologically productive area at a
given site may di scourage subsequent disposal or nodification of |and use at
that site. This problem could be avoi ded by the clear identification of
future plans prior to habitat devel opnent, or by the establishnment and mainte-
nance of biological comunities recognized as being npst productive in the
earlier stages of succession. In the latter case, subsequent disposal may be

a necessary nmanagenment tool. Some habitat types will require managenent. For
exanpl e, if annual plants such as corn are selected for establishment, then
yearly planting will be necessary. If the intent is to maintain a grassland
or open-field habitat, it may be necessary to now the area every 2 to 5 years
to retard woody vegetation. In nost cases, it will be possible to establish
very | ow mai ntenance habitats, but if the intent is to establish and perpetu-
ate a given habitat type, |ong-term managenent will be essential and may be
expensi ve.

6- 3. GQuidelines for Upland Devel oprnent.

a. Upland Habitat Needs and Assessnments. Those upland habitats in
l[imted supply should be identified and the opportunity for additional habitat
assessed. Public attitudes are of particular consequence in the inplenenta-
tion of this alternative, and public opinion should be actively sought. Site
sel ection should be made with a particular target habitat in mnd as the
i mportance of other habitats will be greatly influenced by the needs and
attributes of the surrounding area. The chem cal and physical properties and
the relative quantities of different types of dredged material should be eval -
uated to deternine the characteristics of the soil to be used in the habitat
devel opnent. Several renedial treatnents are possible. For exanple, it may
be possible to inprove the agricultural characteristics of the surface |ayer
by top dressing the site with material selected for its agronom c characteris-
tics. It may also be possible to bury a problemsoil by capping it with a
| ayer of clean material.

b. Planning and Desi gn.
(1) Assuning that upland habitat devel opment has been selected as a

di sposal alternative or as an enhancenment neasure, habitat planning and design
guidelines are indicated in Figure 6-1. The criteria discussed under site
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consi derations are applicable regardl ess of whether the site is a new or pre-
viously used disposal area. Local needs and thereby target wildlife species
will be determined primarily by the desires of state wildlife agencies and
those of the public. These needs are likely to reflect |ocal perception of
the value of wildlife. If the area has a strong hunting tradition, the
enphasis may be on ganme animals. If there is strong agency concern for an
endangered species, that may be the enphasis. In nany cases, a target species
per se will not be identified. Rather, a grouping such as "songbirds" or
"smal | ganme" will be designated. The list of target species must be eval uated
in light of the available habitat surrounding the site and the size of the

di sposal site. The size of a disposal area will seldom be |arge enough to
exert a significant inmpact on regional animal populations if it only dupli-
cates existing habitat types. Therefore, the success of the site will usually
be deternmined by its ability to enhance surrounding habitats or remedy limt-
i ng environmental factors.

(2) Basic managenent decisions will depend on the type of disposal and
future plans at the site. If one-tine disposal with periodic nmaintenance is
pl anned, the managenent plan may be quite flexible. One-tinme disposal wthout
managenment indicates the need to establish a plant community that is rel a-
tively self-sustaining. If periodic disposal is planned, plant comunities
that are rapidly functional are advised. Properly planned, periodic disposa
could be considered a wildlife managenent option used to control succession or
diversify the habitat and avoid confrontation regardi ng subsequent activities.
Future plans for any habitat devel opnent site should be well docunented and
under st ood by interested agencies and the public prior to inplementation

(3) Soil treatnment and plant selection are closely related and can
proceed after determnmination of the type of disposal, identification of the
characteristics of the dredged material, and determination of target species
have been conpleted. Soil treatnent may include a variety of activities such
as burying problemmaterials, dewatering, mixing naterials to obtain inproved
soi|l characteristics, leaching, fertilization, and Iimng (Figure 6-2). Plant
selection will be dictated by soil conditions and habitat preferences. In
many situations it will be possible to identify highly desirable natural plant
conmuni ti es near the disposal area. Devel opnent of site conditions (soil
el evation, diversity) on dredged material that are simlar to those of desir-
abl e plant communities will encourage natural invasion and natural devel opnent
of simlar communities. When this is possible, a considerable savings in
pl anti ng and mai ntenance costs nay be realized.

c. Reevaluation and Inplenentation. If, upon reevaluation, the upland
habi t at devel opnent alternative remains feasible, the project may be inple-
ment ed and subsequently maintained. Inplenentation will be highly site spe-
cific but should present few difficulties beyond the problens typically
encountered in contracting new or unusual work. Advice fromlocal wildlife
bi ol ogi sts and soil scientists nay prove invaluable in this stage.
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Figure 6-2. Mxing layers of silty and sandy
dredged material at Nott I|sland upland site,
Connecticut River, Connecticut

6- 4. Upl and Site Devel opnent.

a. Site selection. Two types of upland habitat devel opnent sites have
potential beneficial use: older, existing sites where habitat devel opment and
enhancenent occurred, and planned sites where upland habitat devel opnent is
part of the project goal. In both cases, several factors deternine selection
of the best possible site: availability, disposal need capacity, proximty to
dredgi ng area, physical and engi neering characteristics, environnental and
soci al acceptability, tidal and current considerations, and habitat devel op-
ment feasibility.

b. Site characterization. After the upland disposal site has been
selected for devel opment, field and | aboratory investigations of the site and
rel ated areas should be initiated. If the site is an ol der disposal area to
be reclaimed, it and the surroundi ng area shoul d be eval uated physically and
biologically to assess its potential for habitat devel opment and determ ne
necessary action. |If dredging and di sposal operations are involved, it wll
be necessary to add information related to the site’s capacity, need for and
design of a protective or retention structure, and construction details. This
i nformation should be collected in conjunction with characterization of the
sedi nents to be dredged. Physical, biological, socioecononic, and engi neering
tests should be made to determine site suitability (items 32 and 62) and
acceptance. Target wildlife species should be identified, and other potentia
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upl and obj ectives such as site stability and nultiple habitat use should be
consi dered.

c. Vegetation establishment. Since upland habitat is devel oped pri -
marily for wildlife and I ess often for erosion control, it is inportant to key
in on target species that will use the disposal site. An excellent exanple is
the Nott Island site in the Connecticut River, Connecticut, where a m xture of
grasses and | egunmes was planted as a nesting and grazi ng neadow for waterfow,
deer, and small mammals (Figure 6-3). Although an animal’s habitat consists
of a wide variety of conponents, vegetation is by far the nost inportant.
Vegetation growth form height, density, placenment, diversity or uniformty,
seasonal changes, biomass, and hardi ness strongly influence species conposi -
tion, abundance, and well-being of wildlife. Secondary objectives of recrea-
tion, aesthetics, erosion control, and soil quality also depend in part on

Figure 6-3. Nott I|sland habitat devel opnent site,
showi ng the planted nesting and grazi ng meadow
after 5 years of devel opnment

vegetation. These rel ationships nake it necessary to begin consideration of
the ultimate vegetation of the site early in the planning process. Three
met hods of upland vegetation establishment exist: allow ng natural plant

i nvasi on and establishnment, planting selected species, and conbining natura
establishment with planned propagation.

6- 6
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(1) Natural invasion and establishnent. The ability of propagules to
reach the upland site is the nost inportant factor in describing the potentia
for natural colonization on dredged material. This ability increases as the
di stance from a propagul e source decreases and as the size of the site and
ease with which the propagul e can be transported increase. Propagul es may be
transported over a distance by wind or water; by attaching thenselves to an
animal's fur, feathers, or feet; by being ingested and excreted by an ani mal;
or by attaching to a human. Secondary factors in the potential for natura
col oni zation include physical and biol ogical features of the site itself.
Plants growi ng and reproducing on the site will reestablish after deposition
of dredged material if the deposit was not too thick and if new substrate
conditions are not prohibitive. Plants growi ng and reproduci ng near the area
will establish only if seeds blow or are carried onto the site, if rhizomes or
ot her vegetative reproduction forns extend onto the site, and if the new
substrate conditions are not prohibitive.

(2) Planting selected species. Standard practices in agronomy are usu-
ally sufficient to handle plant propagation on upland sites. Wth appropriate
pl anni ng and nanagenent, any site can be vegetated within a few years and nost
sites within a year. Planting upland sites ensures that desirable vegetation
grows there, that substrates stabilize rapidly, and that aesthetic appearances
of disposal sites inmprove faster. The chi ef di sadvantage over natural inva-
sion is the cost involved with site preparation and plant propagati on and
est abl i shment.

(3) Conmbining natural establishnent and planting. A conbination of the
two net hods of vegetation establishnent nay be beneficial. Allow invasion to
stabilize the substrate and start nodifying the sedinments, then plant a dif-
ferent type of vegetation when the season or timing or soil conditions are
nore suitable. The reverse also is possible: to get i mediate benefits of
sel ected plantings, plant the site, then allow the site to proceed in natura
successi onal stages. Also, use subsequent deposits of dredged material to set
back vegetation succession to a nore desirable stage.

d. Selecting Plant Species and Propagul e Type.
(1) Selecting plant species.

(a) If the site is to be planted, advance consideration nmust be given
to the plant species that will create the desired habitat for the target wld-
life species. An initial selection of species should be made during the
pl anni ng phase, even though once the site is established, alternate species
may prove to be nore acceptabl e and be substituted for those originally
sel ected (item 32). Nunerous species are suitable for planting upland dredged
material sites (item39). Item 13 identifies, by state, 250 species or
speci es groups that are of benefit to wildlife and adapted to grow on dredged
materi al and presents species growh characteristics, habitat requirenents,
ranges, and tol erances of 100 of these. Item 45 identifies 50 species gener-
ally useful for dewatering and decontam nating dredged material. Item 54
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gives growth characteristics of many tree and shrub species suitable for con-
fined upland disposal areas. Itens 12, 39, and 73 sumari ze data on plants
known to grow on dredged material sites.

(b) Oher species of nore |ocal character are avail able, and many
speci es with unknown tol erances and adaptability may prove useful after field
testing. Local soil conservation service personnel and agronom sts will be
able to provide updated information on species and new varieties. Selection
of species or species mxtures to be planted at a particul ar disposal site
nmust include consideration of project goals, climte, substrate characteris-
tics, plant species characteristics, plant species availability, ease of prop-
agation, managenent requirenments, and costs. Certain species mxtures are
conmmonl y planted, such as a clover and a grass species, to take advantage of
the different properties of each. Cccasionally the m xture will not be suc-
cessful because of interactions anbng the species and because the soil is too
acidic, infertile, or conpacted.

(2) Selecting propagule type. Items 32 and 39 give the best propagul e
types for selected plant species, based on criteria of availability and cost,
ease of collection and handling, ease of storage, ease of planting, occurrence
of disease, and need for rapid vegetation establishnent. In general, seeds
are cheaper and easier to work with than vegetative propagul es such as cut-
tings, sprigs, or seeding in upland habitats. However, sonme plant species and
planting situations require vegetative propagules, e.g., to rapidly stabilize
the exterior of a sand dike.

(3) Handling plant material. If conmercial seed sources are not avail -
abl e, collection and storage of wild seeds should follow the guidelines in
item 32. Some desirable species are avail able as transplants (potted, balled
and burl apped, or bare-rooted nursery stock). However, many upland plants
that are desirable as long-term cover and food sources, such as trees and
shrubs, are not commercially avail abl e.

e. Preparing and Planting the Site.

(1) Substrate nodification. Once the dredged material has been placed
and dewatered sufficiently to allow equi pnent access, it can be nodified as
necessary. Modifications will usually be directed toward preparing the sub-
strate for vegetation establishment, and will depend on the condition of the
substrate and the exact design of the project. In upland habitats, these
activities are largely agronom c.

(a) Mechanical nodification. The site may require grading to change
t he topography that resulted fromdisposal, e.g., to nake the slope uniform by
renovi ng depressions or nounds, increase relief by making depressions or
nmounds or altering the sl ope, make islands, or raise |ow spots. Variation in
texture of the sedinents results either intentionally by disposal of nore than
one type of material or naturally through hydraulic sorting during disposal
This variation may need to be reduced to a nore uniformsoil for ease of
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seedbed preparation. This can be done by repeated passes with a bl ade or deep
pl owi ng foll owed by disking. If possible, grading should be done at the tine
of year when precipitation is |owest to reduce erosion of the bare soil
Seedbed preparation includes plow ng or disking one or nore tines to break up
clunps and aerate the soil, fill or cover desiccation cracks, even out nois-
ture content, destroy unwanted vegetation that may have invaded, turn under
green manure, incorporate soil amendnents, and in general inprove the quality
of the substrate. Preparation is best done several nonths prior to planting
and again just before planting, if |abor and equi pment are avail able. Success
of the site nmay depend especially on this process.

(b) Chemical nodification. Prior to final nechanical seedbed prepara-
tion (preferably several weeks to nonths ahead), the substrate at the site
shoul d be sanpled and the soils analyzed chenmically in the sane fashion as for
site characterization. Their properties may have been altered by dredgi ng and
dewatering fromwhat they were in the initial tests. Some of the comon
probl ems that may be found include high salinity levels, soil acidity or
al kalinity, or lack of one or nore of the essential plant nutrients at |evels
sufficient to support good plant gromh. These can be corrected with soi
amendments, | eaching, or other techniques (item 32).

(c) Biological nodification. Biological nodification of the substrate
may also aid in the success of the project. This could include such things as
renoval of existing and conpetitive vegetation by cutting, short-lived herbi-
cide application, or cultivation; gromh of a prelimnary green fertilizer
crop; or addition of farmyard manure, sewage sludge, etc., on light-textured
sands to inprove their nutrient- and noisture-holding capacity. If |egunes
are to be grown on the site, the seed should be inoculated with the proper
strain of Rhizonbium bacteriumto inprove chances of fixing adequate anmpunts
of atnmospheric nitrogen

(2) Timng. Timing of all factors related to plant establishnent is an
i mportant consideration in habitat devel opnment. Adequate planning will have
allowed lead tine to | ocate, obtain, and prepare sufficient amounts of viable
seeds or vegetative propagul es, including any period of seed dormancy. Tim ng
of planting will strongly influence plant success. For exanple, seeding warm
weat her annual s before the I ast cool period in spring will result in heavy
crop danage, and seeding the same seeds in mdsumer will result in heat and
drought stress during sprouting. Seeding of cold weather species too early in
the autum will result in sporadic germ nation, increased chances of insect
i nfestations such as arny worns, and heat and drought stress. Optimm seeding
times vary with climtic regi ons and photoperiods, and | ocal agronom c aut hor-
ities should be consulted before planting. Refer to itens 32 and 39 for
speci es-specific details on timng

(3) Planting.

(a) Tenmperature. Vegetative propagul es may be planted any tine the
ground is not frozen and any tine the day tenperatures average | ess than 68°F
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In general, March to May is best for warm weat her plants and Septenber to
Novermber for cold weather plants over nost of the United States. In the Deep
South, transplanting is usually done successfully from Oct ober through My,

wi th June through Septenmber being too hot. Dormant propagul es may be nore
readily transplanted in winter nonths. Propagules held in storage inside a
nursery or greenhouse should not be planted until tenperatures at the field
site are at |least as warm as the storage area, to | essen shock. Propagul es
held in a shady area should be gradually acclimated to sunny conditions if the
site is in the sun, to prevent blistering and death of |eaves and pl ant shock
General planting nethods are given in Itens 32 and 39; specific recommenda-
tions for local conditions can be obtained fromthe Soil Conservation Service
or county extension service agents.

(b) Methods. Methods of planting vary with the propagul e type. Seeds
shoul d be sowed in a well-prepared seedbed that has been pl owed and/or disked
to a depth of at least 6 inches. It is inportant to consider planting tech-
ni ques and equi prent, seeding rates and depths, and seed and soil treatnments
when using seed propagul es. For transplants, types of propagul es, planting
techni ques and equi prent, transplant spacings, timng of planting, plant
grom h habits, and |ong-range project goals are all inportant factors in
determ ning site success (item 32).

6- 5. Engi neering Design of Upland Sites. Guidelines for substrate design and
sedi nent protection and retention apply to both a new di sposal area or one
that may already have a retention structure and sone material placed. Design
shoul d be based on information gathered during the site description, on
results of field and | aboratory tests, and on the requirenents for the pl anned
habi tat devel opnent. The majority of the information in this section was com
piled fromitens 17, 32, and 62. Dredged material may be placed by either
hydraul i c or nechani cal methods. The hydraulic pipeline dredge is the nost
conmonly used and will continue to be the major source of dredged material to
be used for upland habitat devel opnent. Hydraulic transport of materia
assunes additional prom nence when one considers that the newer concepts for
dredged material handling systens, involving direct punpout of hopper dredges,
temporary contai nnent basins, or bucket-|oaded scows, usually involve fina

di sposition by pipeline. The pipeline dredge can di spose of material in

upl and areas through the use of shore lines or shallowdraft floating

pi pel i nes.

a. Substrate Design.

(1) Elevation. Substrate design for upland habitat devel opnent

i ncludes determination of site el evations, slope, orientation, configuration
and size (area and volune). The design must provide for placement of dredged
material to a stable elevation within the desired elevation limts, allow ng
for settlenent due to consolidation of both the sedinments and foundation mate-
rial. For fine-grained sedinments, the substrate nust be designed to provide
adequate surface area and retention tine for sedi nentati on of suspended
solids. Procedures for substrate design generally follow those established by
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items 56 and 62 for the design of conventional containment areas. The deter-
m nation of substrate elevation is governed by two limtations: the project
requires placenment of a given channel sedi nent volunme, and the size to handle
this volune within elevation linmits nmust be deternined; or the project
requires a substrate to be constructed within given size limts, and the

vol ume of channel sedinent to construct this substrate nmust be determined. In
ei ther of these cases, a correlation between in situ sedi ment vol unes and

vol unes occupi ed by the dredged material must be determi ned. The first step
is to calculate void ratios by determ ning water content of sanples of the
sedi nents to be dredged. The second is to conpute the void ratio of the
dredged material after dredging and deposition (itens 56 and 62).

(2) Sedinentation of solids. Confined disposal areas with primarily
fine-grained dredged material should be designed to retain solids by gravity
sedi nentati on during the dredging operation. Solids retention is directly
affected by the size of the confinenment area (particularly |ength and depth),
inflow rate (dependent on dredge size and operation), physical properties of
the sediment, and salinity of the water and sedinents. Itens 56 and 62
det ai |l ed separate design procedures for determ ning sedinent retention tine
requirements for fresh and saline sediments with continuous disposal. In
addi ti on, these procedures include factors influencing efficiency of the sub-
strate contai nnent, effects of short-circuiting, ponding depth, weir place-
ment, and shapes of containment. In the event that substrate contai nment does
not provi de an adequate gravity sedi nentati on basin, then one of the follow ng
alternatives nust be exercised:

(a) The size of the site nmust be increased.
(b) A smaller dredge nust be used.

(c) Intermittent dredgi ng and/or disposal operations nust be
initiated.

(3) Weir design. Retention structures used to confine dredged materia
nmust provide a neans of releasing carrier water back into the waterway, which
is best acconplished by placing a weir within the containnent area. Effl uent
quality can be strongly affected by the design and operation of the discharge
weir, with the weir length and pondi ng depth having the greatest control on
this quality. Item 82 devel oped a design procedure for defining weir length
and ponding depth to minimze the discharge of solid particles into the
wat er way.

(4) Dredged material settlement. Settlenent will occur follow ng
conpl etion of the dredgi ng operation because of the self-weight consolidation
of the dredged material |ayer and/or the consolidation of conpressible founda-
tion soils. Estimated settlements may be determ ned by procedures presented
by item 62. Once |oading conditions are deternmined, ultimte settlenents that
occur after the conpletion of 100-percent primary consolidation can be esti-
mated from | aboratory consolidation data. This settlement is not as critica
as for wetland habitats, but is inportant because of the ponding effect it
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causes. Tinme rates of consolidation for both the dredged material and founda-
tion soils are required to determ ne the relationship between the desired
final substrate elevation and tine. If the data fromthe | aboratory tests
reveal that settlenent will not neet desired el evation requirenents, an
adjustment to the substrate configuration nust be nmade to raise or |ower the
initial substrate elevation as required.

b. Substrate Protecti on and Retention.

(1) Requirements for a structure. Data gathered for the site descrip-
tion should be used to deternmine if a protective or retention structure wll
be needed for the upland site. Engineering data collected at a specific site
shoul d determ ne: anpbunt and character of material to be protected or
retai ned, maxi mum hei ght of dredged material retained above the firm bottom
degree of protection fromwaves and currents required, duration of the struc-
ture, foundation conditions at the site, and availability of construction
material. Al habitat devel opment sites may require a structure for protec-
tion of the perimeter fromerosion caused by currents, waves, or tidal action
Particul ar concern should be given to the effects of any proposed structure on
exi sting current or wave patterns. A structure positioned so that it con-
stricts the water flow will increase |local current velocities or reflect wave
energi es, and thus may encourage erosion. All habitat devel opment sites may
require structures for retention of the dredged material to allowit to
consolidate, to control the suspended solids content of the effluent, or to
protect surrounding habitat or adjacent structures. Site hydraulics, the
properties of the sedinment to be dredged, the time over which disposal wll
occur, and the existing site characteristics are closely interrelated in
determ ning the need for such structures.

(2) Selection of structure. The protective or retention structure
shoul d meet four conditions:

(a) Suitability to the project goals of dredged material disposal and
habi t at devel opnent.

(b) Practicality and ease of construction.
(c) Ease of maintenance.
(d) Reasonabl eness of cost.

Item 17 eval uates several protective and retention structures considered
technically feasible for use in terrestrial habitat devel opnent and presents

i nformati on on structure selection, applicability to specific site conditions,
and conceptual procedures for design and construction. The nost feasible
structures are often dikes constructed fromfilled fabric bags or fromsand in
noderate to | ow wave-energies in tenperate climtes (item 17). The term
“"fabric bag" covers products from several producers of sacklike containers
that can be filled with sand, sand-cenent, or concrete and used as building



EM 1110-2- 5026
30 Jun 87

bl ocks for breakwaters, groins, revetments, or containnment dikes. Rock and
rubbl e from new work dredgi ng can al so be used.

(3) Design of structure. EM 1110-2-1902 and EM 1110-2-2300 provide
proven nmet hods for design and construction of earth- and rock-filled struc-
tures. Those procedures shoul d be used to suppl enent engi neering consi dera-
tions of elevation requirenments and earth and water pressure forces. Interna
structures may be advi sable. Cross and spur dikes are used to control circu-
lation within a disposal area, with the cross di ke commonly enpl oyed to divide
| arge di sposal areas into smaller cells, and spur di kes enployed to interrupt
direct slurry routes between the inlet and outlet. The cross dike is the nore
significant of the two structures for habitat devel opnent purposes, since use
of a cross dike allows flexibility in disposal including increnental filling
and separation of dredged material by grain size. (See Figure 15-2,

Chapter 15, for riprapped structures and cross di kes used at an upland habit at
site.)

(4) Construction of structure. Site-specific factors affecting con-
struction techni ques are: equi pment accessibility, wave and current condi -
tions, tidal range, water depth, bottom conditions, and di stance fromthe
dredging site (item 17). The construction material used and nmet hod of con-
struction are significant factors. In addition to the fabric bags previously
di scussed, three basic types of retention structure construction exist:
haul ed di kes, cast di kes, and hydraulically placed dikes (item 30). Construc-
tion techniques for retaining walls, sills, breakwaters, gabions, and ot her
structures are highly site specific and should be determ ned on a case-by-case
basis (item 30).

6- 6. Ecol ogi cal Design of the Upland Sites. Planning for a habitat devel op-
ment site should be based on sound ecol ogi cal principles and should attenpt to
make efficient use of available resources in reaching the goal. The two maj or
resources that can be mani pul ated for habitat devel opment are substrate (in
this case, dredged material) and vegetation. Al previous aspects of planning
should be united in the ecol ogical design of the site for proper placenment of
dredged material and vegetation

a. Placement of Dredged Material. Many aspects of the engineering
desi gn of an upland disposal site are directly related to the site’s potentia
bi ol ogi cal characteristics. Physical appearance of the site is particularly
i mportant, and structures, configuration, size, elevation, topography, tim ng,
and site interaction with surroundi ng habitats must be considered for ecol ogi-
cal integrity of the upland site.

b. Placenent of Vegetation. Presence or absence and patterns of
vegetation are critical factors in habitat devel opnent. Such ecol ogi cal con-
cepts as structural diversity, conmmunity size, species patterns of abundance,
and biotic succession are pertinent. Specific concepts that should be applied
to upland habitat design are diversity, ecological succession, habitat
patterning, and vegetation structure and function.
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6-7. Dredgi ng and Di sposal Operations.

a. Construction. The first step in construction of an upland habitat
devel opnent site is to build a protective or retention structure, if called
for in the project design, or to nodify an existing structure or site (e.g.
rai se a di ke or add drainage). Some site preparation may be necessary,
per haps construction of an access route or renmoval of vegetation. Access for
equi prent and pi pes should be built to minimze damage, especially to wet-

l ands. Unless the project calls for shall ow di sposal and recovery of plants
present on the site, vegetation to be covered should be nowed or cut to pre-
vent recovery after disposal or to prevent dead branches and shrubs from pro-
truding. Clearing and grading are required along the dike alignment to all ow
construction.

b. Dredged Material Placenent. A significant anmount of nmateria
rehandling is sometinmes required in devel opi ng upl and habitat because the
final distribution of material at the site is inmportant. This handling can be
reduced if the initial location and distribution of the coarse- and fine-
grai ned fractions of the dredged naterial are controlled. One neans of con-
trol is to take advantage of the differential settling characteristics of the
various sized particles in the dredged slurry. Another nmeans is to operate
t he dredgi ng plant and peripheral equiprment in a manner that will produce the
desired substrate (itemd4). For the majority of disposal operations, the
criteria for locating the discharge pipeline in the disposal area have been to
mai ntai n an adequate flow distance relative to the weir, keep the di scharge
end of the pipeline a safe distance away fromthe interior slope of the dike,
and m nimze the punping distance fromthe dredge. The criteria are directed
at preventing short-circuiting or channelization of the flow through the con-
tai nment area, avoiding scouring danage to di kes, and m ni m zi ng punping
costs. Sone nodifications of these pipe location criteria may be required if
advantage is to be taken of particle size differential settling character-
istics for habitat devel opnent. Coarse-grained material encountered during
dredgi ng operations can be taken advantage of wi th end-of-pipe operations. If
the character of the sedinment-water slurry being transported is known before-
hand or can be determ ned by nmonitoring at the dredge or at the end of the
pi pe, then the coarse material can be diverted by use of a wye connection
wi t hout interrupting the dredgi ng operations or the dredgi ng sequence. The
diverted material can be placed directly in the desired |ocation hydraulically
or stockpiled for later use in habitat devel opnent. Stockpiling and subse-
qguent rehandling of the material are roughly equivalent to obtaining the mate-
rial froma source outside the disposal area and involve the use of additiona
or suppl enentary equi pnent.

c. Containnent Area Operation. Activities during substrate materia
pl acenent are ainmed at the retention of solids and production of an effl uent
that will nmeet criteria for release into the waterway. Operational diffi-
culties, such as channelization of the dredged slurry and insufficient ponding
depth, may result in excessive amounts of solids |eaving the disposal area
through the weir. This is counterproductive and usually violates |aws and
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regul ations. Therefore, it is reconmended that during and after the di sposa
operation a well-planned nonitoring programbe inplemented to ensure that
suspended solids in the effluent remain within acceptable environnmental
limts. Suspended solids retention can sonetinmes be increased by increasing
pondi ng depths through efficient operation of the weir. Concepts of contain-
ment area managenent instituted i mediately followi ng the conpletion of a

di sposal operation are also inmportant to successful inplenentation of a habi -
tat project. The npst inportant aspect of dredged material disposal area
managenment was to renmove all surface water as fast as possible to enhance sur-
face drying (item4). This conclusion can be extended to include terrestria
habi t at devel opnent since extensive site activity must usually wait until the
substrate is trafficable. In addition, working the area to a gentle slope
toward the effluent point allows efficient drainage of surface water, and
evaporative dewatering can be supplenmented by transpiration by vegetation

d. Quality Control. Specifications for all phases of construction
shoul d be detail ed and clear. Thorough inspection of all operations will
ensure that the work is in conpliance with plans and specifications for upland
habi t at devel opnent and any mitigation requirements, and will mean fewer post-
dredgi ng operations and | ower project cost.



